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Abstract

The purpose of this study was to conduct a job analysis focusing on the
knowledge important for begimning Earth and Space Science teachers. The
results of the job analysis will be used to define the content domain of the
Subject Assessment in Earth and Space Science for the Praxis Series:
Professional Assessments for Beginning Teachers®.

A domain of %92 knowledge statements and elements (specific descriptors used
to clarify the meaning of each, more broadly defined, knowledge statement) was
developed by subject-matter experts. These statements and elements were then
incorporated into a survey that was administered to a large number o Earth
and Space Science teachers, teacher educators, and state administrator.:.

These professionals rated the importance of each knowledge statement an.
knowledge element using a 0- to 4-point scale.

A cut point of a mean of 2.50 (midpoint between wmoderately important and
important) was established to differentiate important knowledge (M = 2.50) and
unimportant knowledge (M < 2.50). The results inaicated that a total of 36
knowledge statements and knowledge elements (12% of the total domain) failed
to pass the cut point. It is recommended that these 36 statements and
elements not be included in the development of the Subject Assessment in Earth
and Space Science; emphasis, instsad, should be put on the 256 knowledge
statements and knowledge elements that did pass the cut point.
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Introduction

The Praxis Series: Professional Assessments for Beginning Teachers®
offers assessments for each stage of the beginning teacher’s career, from
entry into teacher education to actual classroom performance (Educational
Testing Service, 1992). The Praxis Series can be used by state agencies as
one of several criteria for initial teacher licensure. The subject
assessments for The Praxis Series are designed to assess a teacher candidate’s
subject-matter knowledge and, where appropriate, knowledge about and skills or
abilities for teaching that subject matter. These assessments are based, in
part, on the premise that competent beginning teachers should demonstrate an
understanding of the subject matter they intend to teach (Grossman, Wilson, &
Shulman, 1989) and demonstrate knowledge of teaching principles and strategies
specific to the subject matter (Grossman, 1983; McDiarmid, Ball, & Anderson,
1989; Reynolds, 1992).

The Subject Assessment in Earth and Space Science will offer a multiple-
choice core test and a constructed-response module. The multiple-choice test
will cover basic knowledge, application of principles, analysis of complex
situations, and the ability to synthesize information. The constructed-
response module will cover content knowledge and specific scientific skills.

Purpose of the Study

The purpose of this study was to conduct a job analysis focusing on the
knowledge important for beginn’ng Earth and Space Science teachers. The
results of the job analysis will be used to define the content domain of the
Subject Assessment in Earth and Space Science. Because validity inferences
associated with licensure (and certification) tests are based primarily on
content-related evidence, the inclusion of a well-designed job analysis in the
test development process is essential (American Educational Research
Association, American Psychological Association, & National Council on
Measurement in Education, 1985).

Job analysis refers to procedures designed to obtain descriptive
information about the tasks performed on a job and/or the knowledge, skills,
and abilities thought necessary to perform those tasks (Arvey & Faley, 1988;
Gael, 1983). The specific type of information collected for a job analysis is
determined by the purpose for which the information will be used. For
purposes of developing licensure (and certification) tests, a job analysis
should identify the important knowledge, abilities, or skills necessary to
protect the public--interpreted as the importance of the test content for
competent performance in an occupation (American Educational Research
Association et al., 1985). In addition, it is recommended that a job analysis
include the participation of various subje c-matter experts (Mehrens, 1987)
and that the information collected be representative of the diversity within
the occupation (Kuehn, Stallings, & Holland, 1990). Diversity refers to
regional or job context factors amnd to subject-matter-expert factors such as
race or ethnicity, experience, and sex. The job analysis conducted to support
the content-related validity of the Subject Assessment in Earth and Space

The Praxis Series: Professional Assessments for Beginning Teachers®
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Science was designed to be consistent with the Standards for Educational and
Psychological Testing (American Educational Research Association et al., 1985)
and current professional practice.

Objectives of the Study

The objectives of this study were: (a) to have subject-matter experts

define a domain of knowledge statements and knowledge elements -- henceforth
referred to as knowledge components or components, collectively -- that they

believed was important for the competent performance of beginning Earth and
Space Science teachers and then (b) to have a national sample of Earth and
Space Science professionals (i.e., teachers, teacher educators, and state
administrators) verify or refute the importance of the knowledge components.
The latter objective is accomplished through the administratiom of a job
analysis survey and serves as an independent check, by a wide range of
professionals, on the relevance of the domain to the competent performance of
a beginning Earth and Space Science teacher. This independent check reduces
the likelihood that unimportant knowledge components will be included during
~he development of the Subject Assessment in Earth and Space Science.
“omponents that are verified to be important may be used in the development of
the Subject Assessment in Earth and Space Science.

Method
Overview

The methodology consisted of defining the knowledge components
important for beginning Earth and Space Science teachers to perform their jobs
in a competent manner. To accomplish this, subject-matter experts first
identified major content areas of subject-matter knowledge, e.g., Tectonics,
The Rock Cycle. These content areas formed the overall structure of the
knowledge domain. Next, within each con.ent area, the subject-matter experts
defined specific knowledge components. As stated previously, the knowledge
components were knowledge statements and knowledge elements. The statements
represented intact, operational knowledge; the elements clarified the scope of
the statements and were to Le interpreted in the context of its respective
knowledge statement, and not as an isolated (stand-alone) element. The domain
was then presented to the national sample of Earth and Space Science teachers,
teacher educators, and state administrators for verification or refutation.
The names of the teachers and teacher educators were obtained from the
database maintained by Market Data Retrieval Services (MDRS), a survey
research organizatior. This database contains the names of over 90% of all
public school teachers and teacher educators in the United States. The names
of the state administrators were obtained from the membership directory of the
Council of State Science Supervisors. The survey participants were asked to
rate the knowledge components in terms of their importance for the competent
performance ¢f beginning Earth and Space Science teachers. The specific steps
in the job analysis prccess are described below.

The Praxis Series: Professional Assessments for Beginning Teachers®
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Building Draft Domain of Knowledge

The first step in the job analysis was to construct preliminary
knowledge content areas and knowledge comporznts. This draft domain would
function as the initial definition of knowledge important for the competent
performance of beginning Eartlh and Space Science teachers. Three draft
knowledge domains were developed. Each draft represented a different
organization of the domain of knowledge. These drafts were constructed by
Educational Testing Service (ETS) Test Development staff with subject-matter
expertise in Earth and Space Science and ETS Research staff with expertise in
job analysis. In the process of developing these drafts, the ETS subject-
matter experts reviewed NTE Earth and Space Science test specifications, state
scieémce requirements, recently published college and secondary level
textbooks, and other relevant professional literature.

Each of the three draft domains was reviewed by three Earth and Space
Science teachers, two secondary school teachers and one middle scnool teacher
(see Appendix A). These teachers were asked to select the draft that they
believed best represented the domain. The teachers unanimously selected he
draft that depicted an integrative organization of the knowledge domain; they
believed that this accurately represented the current thinking in the teaching
of Earth and Space Science. This draft domain consisted of six major content
areas partitioned into various subareas and 515 knowledge components. The
content areas wWere: (a) Basic Scientific Principles, (b) The Water Cycle, (c¢)

The Rock Cycle, (d) Earth’s Biography, (e) Plate Tectonics, (£) The Earth in
Space.

Review of Draft Domain by External Review Panel

After the draft domain was constructed, it was mailed to a panel of nine
external subject-matter experts, five secondary school teachers, two teacher
educators, and two administrators (see Appendix B). The panel members were
identified by the ETS Test Development staff. The panelists were selected for
their content expertise, their involvement with teacher education and

development, and for their diversity with respect tc sex, geographic region,
and race or ethnicity.

The purpose of the External Review Panel was to critique the draft
domain in terms of: (a) the appropriateness of its overall structure (defined
by the six major content areas) and (b) the appropriateness of the specific
knowledge components in terms of their relevance to the competent performance
of begimning Earth and Space Science teachers. The panelists were asked to
recommend specific modifications to the domain (i.e., additions, deletions,
reorganizations, wording changes) so that it reflected what they believed to
be a domain that sufficiently covered the knowledge important for beginning
Earth and Space Science teachers.

The recommendations of the panelists were obtained via telephone

interviews conducted by ETS Research staff. The individual recommendations
were compiled and discussed with ETS Test Development staff. The compiled

The Praxis Series: Professional Assessments for Beginning Teachers®
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recommendations were presented as an additional source of information during
the Advisory/Test Development Committee meeting (see below). In general, the
panelists believed that the number of knowledge components should be reduced.
Components were identified for potential deletion either because they were
believed to overlap with other components or because they were not believed to
be relevant to cthe competent performance of a beginning Earth and Space
Science teacher. Other recommendations focused on mak: ng wording changes to
clarify meaning.

advisory/Test Development Committee Meeting

Evidence in support of content-related validity is enhanced by the &
inclusion of large numbers of subject-matter experts who represent the
relcvant areas of content expertise (Ghiselli, Campbell, & Zedeck, 1981).
This job analysis study was designed, therefore, to obtain input from many
¢ 1bject-mattexr experts throughout the domain definition process. In addition
to the External Review Panel, an Advisory/Test Development Committee of six
Earth and Space Science professionals (four secondary school teachexrs and two
teacher educators) was formed (see Appendix C). This committee also had
representaticn by sex, geographic region, and race oxr ethnicity.

The purpose of this committee was similaxr to that of the External Review
Panel--to critigue the draft domain in terms of the appropriateness of its
overall structure and the appropriateness of the knowledge components. The
committee members were asked to revise the domain consensually (to add,
delete, or reorganize content, and to make wording changes) so that it
reflected what they collectively believed to be a domain that covered the
knowledge important for beginning Earth and Space Science teachers. The
committee 1embers also reviewed and approved the rating scale of importance to
be used in the natiomal survey as well as the biographical information that
would be asked of the survey participants. The biographical data are used to
describe the composition of the Earth and Space Science professionals who
return usable surveys and to permit the analysis of the judged importance of
the knowledge components by various subgroups of Earth and Space Science
professionals (e.g., males and females).

The revision of the draft domain occurred during a two-day meeting. The
meeting was led jointly by ETS Test Development and Researxrch staff. Prior to t
the meeting, the committee members had been mailed copies of the draft domain
to review. The members had been informed about the purpose of the meeting and
had been asked to come prepared to discuss their reviews of the draft domain.
A computer was used during the meeting to make on-line changes to the domain ”
as discussion occurred; at appropriate points of discussion, the compiled X
recommendations of the External Review Panel were presented. A projection of )
the revisions onto a large screen facilitated the revision process and helped
to ensure the accuracy of the revisions. The revised domain consisted of 232
knowledge componeuts clustered within the following major content areas:
(a) Basic Scientific Principles, (b) Tectonics, (c) The Rock Cycle,
(d) History of the Earth, (e) The Water Cycle, and (f) The Earth in Space.

The Praxis Series: Professional Assessments for Beginning Teachers®
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After the meeting, the revised domain was presented to the committee
members for individual review. The members were asked to take the domain home
with them and to mail their recommendations for modification, if any, back to

ETS. With the exception of some minor wording changes, no modifications were
suggested.

Job _Analysis Survey

As described previously, a job analysis survey was included to serve as
an independent verification or refutation of the judgments of the subject-
matter experts. The use of a survey facilitates obtaining judgments of domain
importance from large numbers of Earth and Space Science professionals; zand
basing test content decisions on these collective judgments reduces the
likelihood that unimportant knowledge components will be included in the
development of the Subject Assessment in Earth and Space Science. The use of
a survey also helps to reinforce the fairness and relevance of the test
content to the diversity of teacher candidates. This is accomplished by
computing mean importance ratings by different groups (e.g., teachers and
teacher educators) and swbgroups (e.g., geographic region, sex) of survey
respondents. Knowledge components judged to hz important by all groups and
subgroups are targeted for inclusion in the Subject Assessment in Earth and
Space Science.

The job analysis survey (see Appendix D) consisted of three parts. Part
I included the six major content areas and 292 knowledge components. The
respondents were asked to judge the importance of each knowledge component
using a two-step, 0- to 4-point scale:

1. Evaluate the importance of each italicized knowledge statement for the competent job performance
of all beginning (newly licensed/certified) Earth and Space Science teachers.

2. Evaluate the importance of each knowledge element in the context of its respective italicized
knowledge statement.

0 1 2 3 4
Of no importance  Of little importance = Moderately important Important Very important

In addition, the overall importance of each major content area was judged
using the same 0-to-4 rating scale anchors. The two-step importance rating
scale was approved by the members of the advisory committee; its emphasis on
importance is consistent with the guidelines of the Standards for Educational

and Psychological Testing (AERA et al., 1985) for defining content domains for
licensure tests.

Part I also allotted space for survey respondents to add knowledge content
areas as well as knowledge components that they believed should be included in
the domain. Tn addition, *he respondents were asked to rate how well the
knowledge statements with.n a major content irea covered the important aspects

The Praxis Series: Professional Assessments for Beginning Teachers®

13




Aruitoxt provided by Eic:

of that major content area. This provided an indication of content coverage.
The rating scale was anchored by the following five points: (1) Very Poorly,
(2) Poorly, (3) Adequately, (4) Well, and (5) Very Well.

In Part II of the job analysis survey, the respondents were asked to
indicate the percentage of test items that they believed should be included
for each of the six major content areas. The respondents were asked to do

this by distributing a total of 100 points (test items) across the six content
areas.

Part III was the background information section. The survey respondents
were asked to answer several questions that described their demographic makeup
(e.g., teaching experience, sex, race or ethnicity). 'This information was

used to describe the survey respondents and to perform relevant subgroup
analyses.

Pilot Test of the Job Analvsis Survey

Prior to the large-scale administration, the job analysis survey was
pilot tested on five Earth and Space Science professionals: four teachers and
one teacher educator. These professionals were asked to complete the survey
and to respond to a debriefing questionnaire. The participants did not report
any difficulties completing the survey, which took an average of 50 minutes.

Administration of the Job Analvysis Survey

The job analysis survey, accompanied by a letter of invitation to
participate (see Appendix E for a copy of the letter), was mailed to a random
sample of 990 Earth and Space Science professionals: teachers (n = 600),
teacher educators (n = 300), and state administrators (n = 90). These
distributions represent the selection of approximately 12 teachers, 6 teacher
educators, and 2 state administrators from each state and the District of
Columbia. The teachers and teacher educsators were randomly selected from the
database maintained by Market Data Retrieval Services (MDRS), a survey
research organization. The state administrators were obtained from the
membership directory of the Council of State Science Supervisors.. One week
after the surveys were mailed, a follow-up postcard was mailed to all the
Earth and Space Science professionals reminding them to complete and return
their job analysis surveys. '

Analysis Plan

Primary Analyses

Mean importance ratings, standard deviations (SDs), and correlations of
the profiles of mean importance ratings were to be couwputed by different
groups (teachers, administrators, and teacher educators) and subgroups (race
or ethnicity, sex, geographic region, and teaching experience) of survey
respondents. To be included in these analyses, however, each group and
subgroup was required to have at least 30 respondents (e.g., z 30 teacher

The Praxis Series: Professivnal Assessments for Beginning Teachers®
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educators, = 30 females). This minimal number is necessary, according to
Walpole (1974), to increase the probability that the computed mean values are
accurate estimates of the co —esponding population mean values.

The computation of means is used to determine the absolute level of
importance attributed to the knowledge components by the suxvey respondents.
The mean analysis is used to establish a cut point to differentiate important
and unimportant knowledge components. It is with respect to this cut point
that test content inclusion decisions are made. Components for which the mean
importance rating meets or exceeds the cut point value for all groups and all
subgroups of survey respondents are considered for inclusion in the
development of the Subject Assessment in Earth and Space Science.

The computation of correlations is used to determine intergroup
(e.g., teachers-teacher educators) agreement and intrasubgroup (e.g., wale-

female) agreement with respect to the relative importance of the knowledge
components.

Cut Point of Mean Importance

Sinc. the purpose of job analysis is to ensure, to the extent possible,
that only the more important knowledge components are included in the
developmeat of the Subject Assessment in Earth and Space Science, a cut point
for conternt inclusion needs to be established. Previous job analysis studies
(Reynolds, Tannenbaum, & Rosenfeld, 1992; Tannenbaum, 19S2a, 1992b) tha.
similarly defined content domains for other Praxis Series subject assessments
used a cut point of a mean importance rating of 2.50 (midpoint between
moderately important and importarnt). That is, domain components (knowledge,
skills, and/or abilities) with a mean importance rating equal to or greatex
than 2.50 were classified as important (passed the cut point); and components
with a mean importance rating of less than 2.50 were classified as unimportant

(failed to pass the cut point). This same cut point value of 2.50 was used in
the present study.

It should also be noted that, similar to the previous job analysis
studies, a caveat to the strict application of the cut point was introduced.
Because survey respondents were not involved in the development of the
knowledge domain, they may lack certain insights that the Advisory/Test
Development Committee members have because of their high level of involvement
in the definition of the domain. As a consequence, if the committee members
believe that a knowledge component rated below 2.50 should be considered for
inciusion in the w2velopment of the Subject Assessment in Earth and Space
Science, and the members can provide compelling written rationales, that
knowledge component may be reinstated for inclusion. The latitude given fHe
committee members in making final test content decisions is consistent with
recommended professional practice. Madaus and Mehrens (1990) have clearly
stated that the results of a job analysis survey should influence final
decisions but should not force the decisions, and that final decisions should
be left to the committee members.

The Praxis Series: Professional Assessments for Beginning Teachers®
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Secondary Analvyses

Means and SDs were to be computed for the ratings of both content
coverage and content emphasis. The former provides an indication ol the
comprehensiveness of the domain of knowledge components. The latter provides
an indication of the weight that the six major content areas should receive on
the Subject Assessment in Earth and Space Science. These values wexre to be
computed for teachers, administrators, and teacher educators.

Results

Survev Respondents

Response rate. Of the 990 total job analysis surveys that were mailed,
11 were returned because of an invalid mailing address, and 5 were returned
after data analysis had already been completed. The response rate, adjusted
for these 16 surveys, was 32% {(308/974).

Demographic characteristics. On average, 285 respondents completed the
background information section of the job analysis suxvey. Of those providing
background information, 72% were male, 88% were White, 62% were certified in
Earth Science, and 53% had 11 or more years of teaching experience. The
largest proportion (61%) were teachers; and 28% were college faculty (teacher
educators). Only 6% (n = 19) of the respondents identified themselves as
state-level administrators. Appendix F provides a complete description of the
respondent demographics.

Importance Ratings: Analysis of Means

Aggregate of survey respondents. Means and SDs were computed for the
292 knowledge components by the total number (n = 308) of survey respondents.
This level of analysis provides an overall description of the perceived
importance of the knowledge components. The means ranged from a low of 2.22
(~ moderately important) to a high of 3.74 (~ vexy important); 6.5% (n = 19)
were between 4.00 and 3.50; 22.3% (n = 65) were between 3.49 and 3.25; 31.8%
(n = 93) were between 3.24 and 3.00; 34.9% (n = 102) wexre between 2.99 and
2.50; and 4.5% (n = 13) were less than 2.50. The average standard deviation
for the profile of 292 knowledge components was 0.81 (minimum SD = 0.49, and
maximum SD = 1.07).

Teachers and teacher educators. Table 1 presents the means and SDs for
each of the six content areas by teachers and teacher educators. (Too few
administrators, i.e., < 30, responded to the survey to be included in any of
the analyses.) All the content areas were judged to be important. For the
teachers, Tectonics received the highest mean rating (M = 3.51) and The Earth
in Space received the lowest mean rating (M = 3.16). For the teacher
educators, Basic Scientific Principles received the highest mean rating (M

3.63) and, similar to the teachers, The Earth in Space received the lowest
mean rating (M = 2.94).

The Praxis Series: Professional Assessments for Beginning Teachers®
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Table 1

Overall Mean Importance Ratings for Each of the Six Major Content Areas by Teachers and Teacher Educators

Teachers Teacher Educators

Major Content Areas Mean sD Mean SD
Basic Scientific Principles 3.37 0.64 3.63 0.54
Tectonics 3.51 0.61 3.56 0.59
The Rock Cycle 3.38 0.67 3.43 0.67
History of the Earth 3.18 0.74 3.54 0.59
The Water Cycle 3.42 0.63 3.44 0.64
The Earth in Space 3.16 0.78 2.94 0.84

Means and SDs were also computed for each of the 292 knowledge
components for teachers and teacher educators. These values are presented in
Appendix G. Those components with a mean importance rating lower than the cut
point of 2.50 are displayed in Table 2 (each knowledge element needs to be
interpreted in the context of its respective italicized knowledge statement).
In total, 34 knowledge components (12%) had a mean rating of less than 2.50
across the teachers and teacher educators. Seventeen of these 34 components
(50%) were rated below 2.50 only by the teacher educators; 8 components (24%)
were rated below 2.50 only by the teachers; 9 components (26%) were rated
below 2.50 by both groups.

Table 2

Knowledge Compecnents with Mean Importance Ratings Below 2.50 by Teachers and Teacher Educators

. Teacher
Knowledge Components Teachers Educators
5.3 national/local databases 2.35

9.1 spreadsheets 2.44
9.3 simulations including videodisc and CD-ROM 2.43
9.5 accessing national databases and on-line services 2.38 2.4
10.6 types and rates of chemical reactions 2.44
13.6 laws of thermodynamics 2.47
13.9 kinetic molecular theory 2.38
14.1 historical development of atomic models 2.16 2.26 2y
15.1 nuclear forces and binding energy 2.40
15.3 artificial and natural radiation 2.41

The Praxis Series: Professional Assessments for Beginning Teachers®
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Table 2 {cont.}

12

21.4 Van Allen belts 2.49 2.07
21.5 auroras 1.89
27.4 types of soil 2.42
44.8 power generated by wind 2.35
44.9 weather modification {e.g., cloud seeding, hail suppression) 2.18
46.6 hydro{electric}) power 2.35
46.9 recreational use and aesthetic considerations 2.27
47.4 chemical cycies {dissolved ions) 2.37
48.4 reefs and atolls 2.48
48.6 importance of ocean water at plate boundaries 2.47

51. Understand the interrelationships Letween civilizations and the cryospheres fice) 2.48
51.1 development on permafrost (e.g., Alaskan pipeline} 2.38 2.40
51.2 land bridges 2.37 2.38
51.3 hazards of ice (e.g., icebergs) 2.21 2.09
51.4 ice as a resource 2.24 2.09
56.7 ancient astronomy 2.41 1.94
57.4 H-R diagram 2.27

58. Understand the interrelationships between civilizations and astronomical objects 2.34
58.1 consteliations and star charts 2.09
58.2 space exploration 2.41
58.3 planetariums 1.6
58.1 multiple star systerns (e.g., binaries, clusters) 2.33
59.2 characteristics of galaxies 2.48
59.4 quasars 2.44 2.22

Subgroups of survey respondents. In order to support the fairness and

relevance of the test content to the diversity of teacher candidates, means
were computed for appropriate subgroups of survey respondents:
region,
themselves as teachers).

geographic
sex, and teaching experience (only for respondents who identified
Subgroup analyses were not conducted by race or
ethnicity because of the small numbers of non-White respondents (i.e.,

< 30).

The mean importance ratings across all subgroups are presented in Appendix H.

Trose knowledge components with a mean importance rating lower than the

cut point of 2.50 are displayed in Table 3 (see page 14)
knowledge components

The Praxis Series: Professional Assessments for Beginning Teachers®
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In total,

28

(10%) had a mean rating of less than 2.50 across the
different subgroups of survey respondents. Of these 28,

26 were "flagged" by

the analysis of the mean responses of the teachers and teacher educators.

The
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two additional components flagged by the analysis of the subgroup responses
were: knowledge statement 3 -- “"Demonstrate knowledge of historical roots of
science and the contributions made by major historical figures as well as
members of cultural/ethnic groups"; and knowledge element 59.5 (under
Understand the structure of the Milky Way and other galaxies) -- structure of
the universe. It should be noted that both of these flagged components were
rated below 2.50 only by respondents from the central region of the country.

Importance Ratings: Correlational Analyses

Teachers and teacher educators. The correlation between the profiles of
mean importance ratings {(n = 292 knowledge components) for teachers and
teacher educatcrs was .76. This indicates a moderately high degree of
agreement between the two groups in terms of the relative importance of the
knowledge components.

Subgroups of survey respondents. Pairwise correlations of the profiles
of mean importance ratings (n = 292 knowledge components) were computed within
the different subgroups. For example, within the subgroup of sex, the profile
of means for males was correlated with the profile of means for females. The
correlation values for all the subgroups are presented in Table 4. There was
a high level of agreement in terms of the relative importance of the knowledge
components within each of the subgroups of respondents; the average
correlation (Fisher Z-transformed) was .92.

The Praxis Series: Professional Assessments for Beginning Teachers®

19




reney Y

8VTIVAY Ad0J 1534

@sqadea ], Bmuuidag 10§ SJUANUSSISSY [BUOISSIPOIJ :SINIAG S|XBIJ Ay,

ISOM 184 = M SUIBYINOS ¢ § 4BIUBY = D !SERUON = 3N ‘J1ON

v'e ov'e 8€'¢e e ve e seBplq pue; z°1§

8v'z 88’2z 8e2 o'z vz evT  eve {eutjedid uexse|y "B'6) ¥sosjeunsad uo Juawdoiersp |°Lg

Sv'e (80]) S949YdSOAID By} pUB SUONEBZI(INID UBAMIBq SAIYSUOIIBIBII U AYl PUBISIBPUYS)

-
0

e selJepunoq aje|d 1e 1plem UBBDO 0 asuelloduy g'gy
8v'Z S|jo)e pue sjpa) gy
Sv'e 6v'2 gz (v'2 (suo} paAjossIP) S3]10AD |esiweyo /b
A x4 ev'e [*] A4 SUONeJIBPISUOD J18YISAR pue 8sn |euonesldsl §'gYy
sv'e 6€°C gv'e e (uoissaiddns jley ‘Buipess pnojo *'B'8) ucneoijipow BLEOM G bY
Le°C 8¢'¢C zee ge'e selmine G'{z
ge°e £e°¢ 8€'C  9v'e 9T e sljeq Uy UeA $° 1T
(0) Ar4 Ve uofik’'pel [RINIBU PUR [BIDYRIE £°G1
8v'Z sv'e o'z ove A3isue fupuig pue seouoy JegpPNU | °Gi
6L°¢C LE'C T Ar4 oL'e g€’ 0€¢ &1’z TiL'e S|epow olwole jo Juswdojanep |goLOISIY L P |
gv'e Aloay} Jenosjow onauy 6°S}
gv'e suonoes) jealwayo Jo saes pue sedAl g0l

Sv'C 12 A4 £V'Z g8e'z 8ve S@0JAJOS Buy-UO pue seseqelep |euoneu Buisseooe §'p

6v'Z (VT sypeyspessds |°g

ov'e 1 4r4 e 8ve  (ve seseqelep jeooj/jeuoneu g'g

(uonny ‘alny ‘uimseq ‘osjes

‘SIUIOU0IISE Y8810 puB 3SBUNY) JuarUe *B°3) SAN0IB J1UYYE/(eIN)Nd JO SIBQUWAW SEe [|aMm se Sainby)
ov'e 182130181y J0few A apL 4 SUONNGIIIUOD 8y} PUEB 9IUBIIS ;O S100J [2iI01SIY JO abPSIMOUY d)eJisuowaq g

SIA 9< siAgs W 4 Mo S o) aN syueuodwoy aBpajmou)

aouapadxy Xag uoiBay oiydeiBoag
Buiyoea |

80Us11adX3 BUIYoEa| pue 'xeg 'uoibay olydeiboat) Aq 06 ¢ MOojag Sbuney ooUelIodul] UBBYY UM SIUaU0duio;) oBpajmouy

BGEL

=
o



J

c2

@s4310¥a ], Buruuidog 10 SHUAWSSISSY [BUOISSAJOL] 51 SXBAd YL

Z6° sieehg 2 °Z
sleeA g S |

FON3IIHIdX3 ONIHOVIL

L6 e ¢

ajpway4 ‘|

X3S

Z6’ L6 06° 1SaM Jed Y
£6° £6° uBynos ‘g

Y6’ jenusy g

1sealoN ‘L

NOID3H JIHdVHO039

S5usliadx] BUyoEa ] pue 'x6g ‘Uoibey oljdelboan :sbuney eoue3iodin] Ul JO S3{J0id 8yl jO SUORE[BII0D

v aiqel

6£°Z {sdiysuoneies sw/lzuoneiaeIB ‘aimeand *6:e) BSIBAIUN BUY JO BINONNS GGG

6€'C vv'e 9¢€'C [£) A4 Le'T T 6T siesenb  $°6g
LY’z v¥'C {s191sN|3 ‘sauieulq ‘"B e) swalsAs sels adiinw |69

ov'e §€°C £C'C 8’z vv'e swnueeueld €84
ev'e 0e'e S11eUo Jeys pue SUOPE}AISUOD  |'8§

6v'C Aesbep Y-H v'LS

L2’z 8€'C YT 8¢€'¢C L' 6€7T €TT L¥e Awouonse jusoue £°'9g
62T 0z'? (A4 v'e vZ°'C 0TCZ £€T 0FEC ajinosel e se 80l 1§
A4 £2°C (T A4 9€'C 6L't 1T ¢€g€T vIT . {sBieqeo) "68) 821 jo splezey g°|§

S1

(09) EO[GEL

O

IC

E

Aruitoxt provided by Eic:



16

Mean Ratings of Content Coverage

Teachers and teacher educators indicated that each of the six major content
areas was well covered by its respective knowledge components. All the mean ratings,
presented in Table 5, exceeded 4.00 on the 1- to 5-point scale described on page 7.

Table 5

Mean Ratings of Content Coverage

Teachers Teacher Educators
Major Content Areas Mean SD Mean SD :
Basic Scientific Principles 4.26 0.74 4.22 0.74
Tectenics 4.44 0.67 4.27 0.69
The Rock Cycle 4.41 0.66 4.26 0.72
History of the Eaith 4.33 0.72 4.15 0.77
The Water Cycle 4.36 0.66 4.36 0.60
The Earth in Space 4.35 0.68 4.12 0.84

Mean Ratinas of Content Emphasis

Overall, the teachers and teacher educators agreed on the emphasis that they
believed should be put on each of the six major content areas (see Table 6). Foxr both
groups, Basic Scientific Principles, Tectonics, and The Rock Cycle received the most
emphasis. The standard deviation for Basic Scientific Principles does indicate,
however, that there was some disagreement within each group.

Table 6

Mean Percentage Weights

Teachers Teacher Educators
Major Content Areas Mean SD Mean sD
Basic Scientific Principles 18.54 10.46 19.70 9.14
Tectonics 17.07 5.02 17.58 3.84
The Rock Cycle 16.96 4.83 17.64 4.52
History of the Earth 13.97 5.07 16.06 4.77
The Water Cycle 16.70 5.44 17.03 4.7
The Earth in Space 16.27 6.31 11.98 5.02

The Praxis Series: Professional As-essments for Beginning Teachers®
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Summary and Conclusion

The purpose of this study was to conduct a job analysis focusing on the knowl.dge
important for beginning Earth and Space Scienge teachers. The results of the job
analysis will be used to define the content domain of the Subject Assessment in Earth
and Space Science for the Praxis Series: Professional Assessments for Beginning
Teachers®. .

A domain of 292 knowledge components was developed by subject-matter experts. These
components were then incorporated into a survey that was administered to a 1 rge number
»f Earth and Space Science teachers, teacher educators, and state administracors.

These professionals rated the importance of each knowledge component using a 0- to 4-
point scale.

A cut point of a mean of 2.50 (midpoint between moderately important and important)
was established to differentiate importarit knowledge (M = 2.50) and unimportant
knowledge (M < 2.50). The results indicated that a total of 36 knowledge components
(12% of the total domain) failed to pass the cut point (see Table 2 and compcnents 3
and 59.5 of Table 3). It is recommended that thes2 36 components not be included i:.
the development of the Subject Assessment in Earth and Space Science; emphasis,
instead, should be put on the 256 knowledge components that did pass the cut point.
Consideration should only be given to the 36 flagged components if the members of the
Advisory/Test Development Committee firmly believe that these components are important
enough for reinstatement and can support their decisions with compelling written
rationales.

The Praxis Series: Professional Assessments for Beginning Teachers®
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Secondary School Teachers

Ms. Katherine Widmer
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Pennington, NJ 08534

Mr. Mark Worobetz
Sparta High School
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Sparta, NJ 07871

Middle School Teacher

Mr. David Williams

Caesar Rodney Junior High School
25 East Camden-Wyoming Ave.
Dover, DE 19934
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Secondary School Teachers

Ms. Mary Alice L. Cain
East Jefferson High School
400 Phlox Street

Metairie, LA 70001

Mr. Sam First
Southern High School
1818 Ellis Road
Durham, NC 27703

Ms. Charlotte Marsh
Pattonville High School

2497 Creve Coeur Mill Road
Maryland Heights, MO 63043

Mr. Edward Ruszczyk
New Canaan High School
Farm Road

New Canaan, CT 06840

Ms. Juliet A. Sisk

Coffee County Middle School
Box 6870, Route 6
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Manchester, TN 37355

Teacher Educators

Prof. Kenneth J. Schoon
Indiana University Northwest
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Gary, IN 46408

Prof. Jan Woerner

CSU San Bernardino
School of Education

5500 University Parkway
San Bernardino, CA 92407
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Alexander Middle School
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Hartford Public High School
55 Forest Street

Rartford, CT 06105

Teacher Educators

Professor Susan Slaymuker
CSU Sacramento

Dept. of Geology

6000 J St.

Sacramento, CA 95819

Professor Lloyd H. Barrow *
Southwestern Bell Science Education Center
108 Townsend Hall
University of Missouri f‘;
Columbia, MO 65211 ;
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INTRODUCTION

The entire knowledge domain represented by this job analysis inventory was carefully developed by ETS in
cooperation with several content experts in the field of Earth and Space Science education. These content
experts are highly regarded teachers, teacher educators, and state administrators from different regions of the
country. All of these experts are actively involved in Earth and Space Science education. This knowledge
domain represents what these content experts believe to be knowledge important for the competent job
performance of all beginning (newly licensed/certified) Earth and Space Science teachers.

The job analysis inventory for Earth an 1 Space Science consists of six overall content areas: (1) Basic Scientific
Principies, (2) Tectonics, (3) The Rock Cycle, (4) History Of The Earth (5) The Water Cycle, and (6) The Earth
In Space. Listed under these overall content areas are italicized statements of operational knowledge. These
italicized knowledge statements represent what are believed to be knowledge important for all beginning (newly
licensed\certified) Earth and Space Science teachers. Importance is interpreted with respect to the competent job
performance of a beginning Earth and Space Science teacher.

Listed under the italicized knowledge statements are several knowledge elements. These knowledge elements are
meant to clarify the scope of the italicized knowledge statement. Therefore, each knowledge element must be

interpreted in the context of its respective italicized knowledge statement, and not as an -isolated (stand-alone)
element.

YOUR INVOLVEMENT IN GUIDING THE DEVELOPMENT
OF THE SUBJECT ASSESSMENT IN EARTH AND SPACE SCIENCE

We would like to determine if you, as an Earth and Space Science professional, similarly believe that the listed
knowledge statements and knowledge elements are important for the competent job performance of all beginning
(newly licensed/certified) Earth and Space Science teachers. You, and 1,000 of your Earth and Space Science
colleagues, are being asked to make this judgment of importance. Your judgment is critical: those knowledge
statements and knowledge elements that you and your colleagues judge to be important will be used to guide the
development of the Subject Assessment in Earth and Space Science.

Please use the 5-point importance scale below to make your judgments.

1. Evaluate the importance of each italicized knowledge statement for the competent job performance
of all beginning (newly licensed/certified) Earth and Space Science teachers.

2. Evaluate the importance of each knowledge element in the context of its respective italicized
knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

0 1 2 3 4
Of no importance Of little importance Moderately important Important Very Important
D5
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1. Evaluate the importance of each /talicized knowledge statement for the competent job performance of all beginning (newly
licensed/certi{ ed) Earth and Space Science teachers.

2. Evaluate the importance of e ~ch knowledge element in the context of its respective jtalicized knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

Ofmim(:)octance Oflitﬂeir:\patance Modenmeliimponzn lmpo3nant Veryll:portam
i. BASIC SCIENTIFIC PRINCIPLES : IMPORTANCE
A. Scientific Methodology and Philosophy
1. Understand the methods of scientific problem solving . ... ... ...... ........ 0o 1
1.1. facts, models, theories, hypotheses, andlaws . ...................... 0 1
1.2. process skills (e.g., problem identification, observation, measurement, inference,
classification) . . . . . . .. L e e e o1 2 3 4
1.3. investigative and experimental methods . .. .......... ... ... ... ... ... O 1 2 3 4
2. Understand the importance of the study of Earth and Space Scierice . ... ....... 0O 1 2 3 4
2.1. the significance of Earth and Space Science in everyday life
(e.g., social/environmental issues, aesthetics, recreation) . ............... 0O 1 2 3 4
2.2. integration of Earth and Space Science in other science fields ............. O 1 2 3 4

2.3. the interrelatedness of Earth and Space Science and other fields of study
(e.g., history, literature, art) . . .. .. ... . . . . . .. e 0O 1 2 3 4

2.4. careers in Earth and Space Sciences and related fields

3. Demonstrate knowledge of historical roots of science and the contributions made by
major historical figures as well as members of cultural/ethnic groups (e.y., ancient
Chinese and Greek astronomers, Galileo, Darwin, Curie, Hutton)

B. Mathematics, Measurement, and Data Manipulation

4. Understand the use of various measurement systems

..................... o1 2 3 4
4.1. English system . ... ... ... 01 2 3 4
4.2. metric (S system . .. .. ... e 01 2 3 4
4.3. exponential notation . . .. ... e e 01 2 3 4
4.4, mMaApP SCales . ... e e e e e e O 1 2 3 4
4.5. significant figures . . .. .. .. L e e e 0O 1 2 3 4
4.6. scales specific to Earth and Space Science (e.g., geologic time scales,

astronomical distances, magnitudes, logarithmic) . ... . ... .. ... .. ....... O 1 2 3 4
5. Compile, evaluate, and interpret data, including analysis of errors . . ........... 0O 1 2 3 4
5.1. compilation and interpretation of data (e.g., text, graphs, charts, tables,
photographs, and maps) . ... ... .. .. . i e e O 1 2 3 4
5.2. analysis and evaluation of data . .. .. ... ... ... ... 0O 1 2 3 4
5.3. national/local databases . . ........ ... ... ... .. ... 01 2 3 4
5.4. observational and experimental variation: sources, precision, accuracy, and
eXPEriMENTAl BITOM . v & ¢ o vt vt e et e e et e e ettt e e e e e e e e O 1 2 3 4

D6
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I. BASIC SCIENTIFIC PRINCIPLES (cont.) IMPORTANCE

6. Understand and interpret maps and photographs . ... ... . ... ... . ... 01 2 3 4
B.1.  Map ProjeCtioNS . . . ot ittt e e e e 01 2 3 4
6.2. legends, symbols, andscales .. ......... ... . ... i 0O 1 2 3 4
6.3. aerial and satellite photographs . . . .. .. ... ... o o o o ol 0 1 2 3 4
6.4. topographic maps including bathymetricmaps ... .. ... ............... 01 2 3 4
6.5. geologiC MAaPS . . . . ..t ittt e e e e e 0O 1 2 3 4
6.6. Weather Maps . . .. .o ittt i it et e e e e e e e e 01 2 3 4

C. Laboratory/Field Procedures and Safety

7. Understand the proper methods involved in using laboratory and field materials and
equipment in a safe and appropriate manner

—d wd

7.1. use of chemicals and equipment (e.g., acids, glassware)

7.2. preparation, storage, and disposal of materials .. ... .. .. ... .. ... .. ..

7.3. safety procedures for laboratory and field work
7.4. laboratory and field hazards

o O O O O
-

N NN DD RN

w W W W W

B A o

PUT R Y

8. Understand the appropriate use of equipment/instruments for measurement and
observation in Earth and Space Science

.............................. 0O 1 2 3 4

8.1. Earth’s interior {e.g., seismographs) ... ... ... ... .. .. . . .. . . i .. 01 2 3 4
: 8.2. surface of the Earth (e.g., maps, satellite images, microscopes) . ........... 01 2 3 4
8.3. oceans and ocean floor {e.g., submersibles, sonar) .................... 0O 1 2 3 4

8.4. Earth’s atmosphere {e.g., barometers, anemometers) . .................. 01 2 3 4

8.5. astronomical objects (e.g., telescopes, spectroscopes) .. ................ 01 2 3 4
E 9. Understand computer and related technologies as they apply to investigative activities © 1 2 3 4

9.1, spreadsheets . .. .. ...t ittt e e e e e e e e e e 01 2 3 4

9.2. generation of graphs, maps, and profiles ... ......... ... ... ... ...... 0O 1 2 3 4

9.3. simulations ircluding videodisc and CD-RO/4 ... ...... ... ... ... ..... o1 2 3 4

9.4. interactive systems: using the computer to collect/analyze data ........... o1 2 3 4

9.5. accessing national databases and on-line services . ... .................. 0O 1 2 3 4

D. Biological, Chemicai, and Physical Processes
; 10.  Understand fundamental biological, chemical, and physical processes as they apply to
; the study of Earth and Space Science . .. ... . . ... e 01 2 3 4
10.1. characteristics of life forms . . . . .. .. ... .. . .. ... e e 01 2 3 4
10.2. evolutionary processes {e.g., natural selection, mutation} ................ 01 2 3 4
y 10.3. metabolic processes (e.g., photosynthesis, respiration) ... ............... 01 2 3 4
: 10.4. ecological interrelationship (e.g., energy flow, bio-geochemical cycles) . ... ... c 1 2 3 4 )
10.6. characteristics of chemical bonds ... .............. ... ... .. ...... 01 2 3 4

3 10.6. types and rates of chemical reactions . ... ........ ... .00, o1 2 3 4 R
10.7. mechanics {e.g., motion, gravity, force} ............................ 0O 1 2 3 4 .
' 10.8. characteristics of waves (e.g., light, sound, water, seismic) .............. 0O 1 2 3 4

Q
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1. Evaluate the importance of each italicized knowledge statement for the competent job performance of all beginning (newly

licensed/certified) Earth and Space Science teachers.

2. Evaluate the importance of each knowledge element in the context of its respective fitalicized knowledge stateme: ¢

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

5 ERIC
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Of no -n(:)othnce Cf litthe n:portance Modentel:- mnportant hm:ﬂnt Very ln?portznt
I. BASIC SCIENTIFIC PRINCIPLES (cont.) IMPCGRTANCE
E. Matter and Energy .

11. Understand the patterns, inter- and intrarelationships of matter and energy . ... .. 0 1 4
11.1. physical/chemical properties (e.g., states, reactivity, specific gravity, porosity) . . 0 1 3 4
11.2. particulate nature of matter (e.g., atoms, ions, isotopes, molecules} ......... 1 2 3 4
11.3. organization of matter {e.g., elements, compounds, substances, mixtures,

solutions, colloids}) . . .. ... .. .. e e 0 1 4
11.4. physical vs. chemicalchange . ...... .. ... ... i iiinennenns 0 1 3 4
11.6. forms of energy/energy transformations (e.g., kinetic, potential, thermal,
electricall .. .. .. . e e e e e 0 1 3 4
11.6. conservation of mass/energy . . .. ... .. ...ttt nnnseen. o 1 4
11.7. force (e.g., gravitational, pressure, mass vs. weight, buoyancy, friction) ... ... 01 2 3 4
12. Understand issues associated with the use and production of various energy sources
‘e.g., fossil fuels, nuclear, hydroelectric, geothermal] ..................... 01 2 3 4
12.1. renewable vs. nonrenewable sources . . ... ... ... . . .. .. . 0 e ., 01 2 3 4
12.2. tradeoffs associated with varioussources .. ....... ... ... ... ... ... 01 2 3 4
T2.3.  CONSEIVAation . .. o . i e e e e e e e e 0O 1 2 3 4
F. Heat and Thermodynamics
13.  Understand the transfer and measurement of heat and the laws of
thermodynNamiCSs . . . . . v v v v e it e e e e e e e 01 2 3 4
13.1. temperature scales ard measurement . . .. .. .. .. . ittt it 01 2 3 4
13.2.  temperature vs. Neat . . . v v i vt ittt e i e e e e e e e e 01 2 3 4
13.3. heat transfer mechanisms {conduction, convection, radiation}) ............. 01 2 38 4
13.4. heat sources (e.g., radioactive decay, friction) . .. ... ... ... 0O 1 2 3 4
13.5. thermal expansion and contraction .. . . .. v it ittt it it e e 01 2 3 4
13.6.  laws of thermodynamics . . . .. i it v vttt ittt et et s it e 01 2 3 4
13.7. heatcapacity and specificheat . . ... .. .. ..ttt 01 2 3 4
13.8. phase Changes . . . v i i ittt ittt e st e e e e e 01 2 3 4
13.9. Kkinetic molecular theory . . .. o ittt i it it ettt et e e e e 01 2 3 4
13.10. temperature, pressure, volume relationships ... ......... ..., 01 2 3 4
G. Atomic and Nuclear Structure

14. Understand the structure of atoms . . . . . . . o i i i i it ittt it it e i 0o 1 3 4
14.1. historical development of atomicmodels .. ... ............. ..o u... o0 1 2 4
14.2. structure of the atom including subatomic particles {e.g., electrons, protons,

NEULrons, NEULHINOS) . v v v vt vt it e ettt e st it e et e i e et 1 2 3 4
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I. BASIC SCIENTIFIC PRINCIPLES {cont.) IMPORTANCE

Understand the structure of atoms (cont.)

14.3. atomic mass, atomic number, mass number, isotopes, andions ............ 01 2 3 4

14.4. physical and chemical properties related to electron configuration {e.g., atomic
valence, reactivity, periodic trends)

............................... 01 2 3 4
16. Understand nuclear reactions . .. .. .. .. .. it it 01 2 3 4
16.1. nuclear forces and binding energy . .. ... ... ... .. . . . . e 0 1 2 3 4
15.2. characteristic properties and effects of radiation ... ................... 01 2 3 4
16.3. artificial and natural radiation . . . ... ... ... . ... e e 01 2 3 4
15.4. half-life of radioactive isotopes . . ... ... ... i i it 01 2 3 4
15.5. nuclear reactions {e.g., transmutation, fission, fusior) .................. 0 1 2 3 4
16. Overali evaluation of the importance of Basic Scientific Principles . ............ 0 1 2 3 4

17. How well do the statements in section | cover the important aspects of Basic Scientific Principles?

1 2 3 4 5
Very Poorly Poorly Adequately Well Very Well

What important aspects, if any, are not covered?

il. TECTONICS
A. Plate Tectonics: The Unifying Theory
18. Understand the unifying theory of plate toctonics

........................ 01 2 3 4
18.1. sources of evidence (e.g., seismic, magnetic, fossil) ................... 01 2 3 4
18.2. plate boundaries: convergent, divergent, transform ... ................. 01 2 3 4
18.3. mantle CONVECLION . . .. . . . i ittt e et et s et e e e e et 0 1 2 3 4
18.4. topography of theseafloor ...... .. ... . i inennunn 0 1 2 2 4
18.5.  hot SPOtS . ..t i ittt e e e e e e e e 0 1 2 3 4
18.6. location on the Earth of geographical features that have tectonic significance

(e.g., oceans, mountair chains, islands, riftvalleys) . ... ................ o 1 3 4

18.7. distribution and types «f earthquakes and volcanoes (e.g., "Ring of Fire")

(@]
w
IS

B. MNountain-forming Processes

19. Understand the processes by which the crust is deformed

.................. 01 2 3 4
19.1. compression and extension of the crust . . . .. ... ... . v i rnn.n 01 2 3 4
19.2. geologic structures {e.g., folds, faults, joints) . ....................... 01 2 3 4
19.3. igneous and metamorphic processes . . . . . .. .. ... ittt e 0 1 2 3 4
19.4. isostatic adjustment . . . . . e e e e e e e e e e 01 2 3 4
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1. Evaluate the importance of each /talicized knowledge statement for the competent job performance of all beginning {newly

licensed/certified) Earth and Space Science teachers.

2. Evaluate the importance of each knowledge element in the context of its respective italicized knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

Of no moiportance Of kittle il:nponutce Modentd3 important lmp:tant Very It:ponant

. TECTON!CS (cont.} IMPORTANCE
C. The Earth’s Interior
20. Understand how earthquakes occur and provide information about the Earth’s

7102 L 01 2 3 4
20.1. earthquake, magnitude, andintensity . . .. .. .. .. ... ... ... .. . 0., 01 2 3 4
20.2. seismograms and SEISMIC WaVES . . . . vttt v ittt ittt s et e 0O 1 2 3 4
20.3. internal structure of the Earth . . . ... ... ... ... .. .. . .. .. 01 2 3 4
20.4. composition ofthe Earth . . ... .. ... . . . . i e 01 2 3 4
20.5. heat sources withinthe Earth . ... ... .. .. ... .. . . i, 0 1 2 3 4
20.6. location of resources and plate boundaries . ............ .. .. .. ... .. .. 0O 1 2 3 4
21. Understand the origin and effects of the Earth’s magnetic field .............. 01 2 3 4
21.1. possible causes {e.g., dynamoc theory} . .. ... ... ... .. . . . . i i 01 2 3 4
21.2. rocKk MAagnetiSiM . .. . v ittt it e e e e e e e e 01 2 3 4
21.3. geomagnetic reversals . . . ... . .. it i i i e e e e e 01 2 3 4
21.4. Van Allen belts . .. . .. . i e e e e e 01 2 3 4
b O T V1o 1 Y- 01 2 3 4
22. Overall evaluation of the importance of Tectonics . .. .. ... ................ 0O 1 2 3 4

23. How well do the statements in section Il cover the important aspects of Tectonics?

1 2 3 4
Very Poorly Poorly Adequately Well

What important aspects, if any, are not covered?

5
Very Well
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THE ROCK CYCLE
A. Earth Materials

24,

24.1.
24.2.
24 3.

24.4,

25,

26.
28.1.
26.2.
26.3.
26.4.

Unde stand the characteristics of minerals and the methods used to

identify them . . ... .. it i

definition .. .......... .. ... . ... ...

crystal structure .. ... ....... . ...

.....................

relationship between structure and physical properties (e.g., hardness, cleavage,

specific gravity) ... ....... ... ... . ...,

mineral classes (e.g., silicates, carbonates, elements)
Understand the cycling of Earth materials . ... . ...

Understand the processes by which rocks are formed by erystallization
formation of and crystallization from a magma ..
metamorphic processes . .................
characteristics of igneous and metamorphic rocks

evidence for composition of the Earth’s interior . .

B. Weathering

27.
27.1.
27.2.
27.3.
27.4.

Understand the processes of weathering and soil formation

physical processes . ................c...

chemical processes . ............

soil profiles . ... ... ... ... .. .. .. ...

typesof soil ......... ... ... . ...

C. Sedimentation

28.

28.1.
28.2.
28.3.

Understand sedimentary processes and how rocks are formed from these

processes

erosion, transportation, and deposition by water, wind, and ice
sedimentary structures (e.g., bedding, ripples) ..

post-depositional processes {e.g., burial, lithification, cementation)

D. Earth Resources

29,

29.1.
29.2.
29.3.
29.4.
29.5,

.............................

Analyze the interrelationships between civilization and Earth materials as

TESOUICES . v v v v v v v v v v o sttt vt e b i s e v o

fuel resources (e.g., coal, petroleum, uranium) ..

mineral resources (e.g., aluminum, iron, gold)

sediments as resources (e.g., sand, gravel, limestone placers)
geographic distribution of resources vs. population patterns

issues related to the extraction and reclamation of resources

E. Landscapes

30.
30.1.
30.2.
30.3.

Understand the processes by which a landscape evolves

mass wasting (e.g., landslides, avalanches)

running water . .. ... e e e

groundwater {e.g., karst topography, permafrost)

D11
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IMPORTANCE
o1 2 4
(O 4
c 1 4
(O 4
(O 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
0O 1 2 3 4
¢ 1 2 3 4
0 1 2 38 4
¢ 1 2 3 4
01 2 3 4
01 2 3 4
0O 1 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 38 4
01 2 3 4
01 2 3 4
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1.

2. Evaluate the importance of each knowledge element in the context of its respective /talicized knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

Evaluate the importance of each /talicized knowledge statement for the competent job performance of all beginning (newly
licensed/certified) Earth and Space Science teachers.

0 1 2 3 4
Of no importance Of Ettie importance Modarately important Important Very Important
. THE ROCK CYCLE (cont.) IMPORTANCE
Understand the processes by which a landscape evolves (cont.)
30.4. waves and currents (e.g., beaches, seacaves) ....................... 0 1
30.5.  glaciers .. ... il e e e 0 1
30.6. L2 o T 0O 1
30.7. sedimentary processes in various geomorphic environments (e.g., marine, desert,
=T o (o) 1 0 1
31. Recognize and interpret geologic featuies as represented by photographs, topographic
and Geologic Maps . . .. . .. i e e e e e e e e 0 1
32. Analyze the interrelationships between civilization and iriternal and external processes
that shape the land . . .. ... .. . . . it e e e e 0 1
32.1. natural hazards (e.g., landslides, floods, earthquakes, volcanic action} ....... 0 1
32.2. civilization’s influence on weathering and erosion {e.g., acid rain, road building,
MINING PractiCes . . . . vt i vt ittt ittt ettt bt et e e e e e e e 0 1
32.3. civilizations influence on soils (e.g., urbanization, irrigation, soil conservation) 0o 1
33. Overall evaluation of the importance of The Rock Cycle . . .. ... ... .. ........ 0 1

34. How well do the statements in section l{l cover the important aspects of The Rock Cycle?

1 2 3 4 5
Very Poorly Poorly Adequately Well Very Well

What important aspects, if any, are not covered?
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IV. HISTORY OF THE EARTH
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Aruitoxt provided by Eic:

A. The Record in the Rocks

35. Understand the basic assumptions of stratigraphic correlation ... ............ 01 2 3

35.1. basic principles (e.g., original horizontality, superposition, cross-cdtting
relationships) . . .« v i i e e e e e o1 2

35.2. interpretation of sequence of events from a map and/or profile ... ......... o0 1 2

36. Understand how rocks provide a record of the history of the Earth ... ... ...... o1 2
36.1. earlyhistory ofthe Earth ... ... ... .. .. . o1 -
36.2. ancient continents including Gondwanaland and Pangea . ................ 01 2 3
36.3. the evolution of North America (e.g., mountain-building, accretion, basin

formation} . . . . .. e e e e 01 2 3
36.4. methods of fossilization . . . . ... .. . .. e e o1 2 3
36.5. thedevelopment oflife ...... ... . . . . . i e 01 2 3
36.6. mass extinCtions . . . .. ... e e e 01 2 3
36.7. paleoenvironments and paleoclimates ... ... ... ... i e e 01 2 3
B. Time and How It Is Measured

37. - Understand how time is measured . ... ... ... ... .t innninenn 01 2 3
37.1. relative vs. absolute time . . . . . . ... e e 01 2 3
37.2. methods used to measure absolute time (e.g., radioactive isotopes) ......... 0O 1 2 3
37.3. methods used to measure relative time (e.g., superposition, fossils}) ......... o1 2 3
37.4. thegeologictimescale ........ ittt ottt 0O 1 2 3

38. Overall evaluation of the importance of History of the Earth and Its Inhabitants . . . . 01 2 3

39. How well do the statements in section IV cover the important aspects .of History of the Earth and Its
Inhabitants?

1 2 3 4 5
Very Poorly Poorly Adequately Well Very Well

What important aspects, if any, are not covered?
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1.

2. Evaluate the importance of each knowledge element in the context of its respective jtalicized knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

Evaluate the importance of each jtalicized knowledge statement for the competent job performance of all beginning (newly
licensed/certified) Earth and Space Science teachers.

V. THE WATER CYCLE IMPORTANCE
A. Unique Properties of Water
40. Understand the structure of the water molecule as it relates to its special properties
fe.g., high specific heat, polarity, density changes) ............. . iv..... 01 2 3 4
B. The Hydrologic Cycle
41.  Understand the paths that water follows 3s it moves through the water cycle and the
energy transfers that accompany this movement . ... .. ... ... ennn. 01 2 3 4
41.1. phase changes (e.g., evaporation, condensation and precipitation} .......... 1 4
41.2. surface processes (e.g., runoff, infiltration, transpiration) ................ c 1 2 3 4
41.3. alteration of thie cycle by human activities (e.g., deforestation, urban
development) .« . . . .. e e e e e 01 2 3 4
C. Weather and Climate
42. Understand the systematic development and movement of weather patterns and
PRENOMENa . . o e e e e e e e e e 01 2 3 4
42.1. evolution of the atmosphere . ... .. .. ... ...ttt 01 2 3 4
42.2. structure and composition of the atmosphere . ... .................... 01 2 3 4
42.3. temperature: seasonal variations, heat budget, albedo, latitude, elevation . ... . 01 2 3 4
42.4. water in the air: specific and relative humidity, dewpoint {frost-point) .. ... .. 01 2 3 4
42.5. atmospheric circulation (e.g., Coriolis effect, global and local winds, high and low
Pressure SyStems) .. .. .. . e e e e e 01 2 3 4
42.6. fronts, storms, and severe weatherevents . ......................... 01 2 3 4
42.7. types of clouds and precipitation . . . ... ... ... ... .. . . . . e, 01 2 3 4
42.8. weathermap analysis .. .... .. . ... i e e 01 2 3 4
42.9. interpretation of atmospheric data . . .. ... ... ..ttt ittt 01 2 3 4
42.10. interactions of the ocean and the atmosphere (e.g., el Nifio, carbon
dioxide CyCle . . .. it it e e e e e e 01 2 3 4
43.  Analyze the natural factors contributing to climate . .. ... .. ... unn.. 01 2 3 4
43.1. global circulation of the atmosphere and the oceans .. ... ............... o1 2 4
43.2. climatic zones caused by latitude, altitude =:\d topography, bodies of water, and
prevailing winds . ... ... e e e e 01 2 3 4
43.3. long- and short-term climatechange ... ......... ... ... ... . ... ... 01 2 3 4
43.4. variations in solar OUtPUL . . .. ot ittt i e e e e e e e e e 01 2 3 4
43.5. volcanic eruptions and meteorite iMPact . . . . .. v vttt i e e e 01 2 3 4
43.6. changes due to tectonic environment (e.g., ice ages, rain, shadow
deSertS) .. . e e e e e e e e 01 2 3 4
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V. THE WATER CYCLE {cont.)
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44,

44 1.
44.2,
44.3.
44 .4,
44.5.
44.6.
44.7.
44 .8.
44 9.

air polfution: gases, particulates, secondary air pollution
acid precipitation (e.g., rain, snow, fog)
urban climates (e.g., heat islands, smog)
ozone as a pollutant
changes to the protective ozone layer
effects of greenhouse gases
pollution contro! (benefits, methods, costs, regulations)
power generated by wind

weather modification (e.g., cloud seeding, hail suppression)

Understand the interrelationships between civilization and weather and climate . . . .

D. Waters of the Land

45,

45.1.
45.2.
45.3.
454,
45.5.
45.6.
45.7.
45.8.
45.9.
45.10.

46.

E. Water
47.

47.1.
47.2.
47.3.
47.4.
47.5.

runoff and infiltration
rivers: discharge, current, load, grades, intermittent streams
floods
lakes and playas
groundwater and water table
aquifers
porosity and permeability
artesian/non-artesian wells
springs

geysers and hot springs

Analyze the interrelationships between civilization and water resources
46.1.

46.2.
46.3.
46.4.
46.5.
46.6.
46.7.
46.8.
46.9.

management and conservation of water as a resource
water pollution
sewage and wastewater treatment
wells and effects of groundwater depletion
effects of urbanization
hydro(electric) power
aquifers and surface reservoirs
land development near rivers, lakes, and floodplains

recreational use and aesthetic considerations

origin and evolution of the oceans
geographic locations of major oceans and seas
variations in salinity, temperature, and density
chemical cycles (dissolved ions)

nutrient cycles and upwellings

Understand the processes by which water moves on and beneath the Farth's

in the Ocean

Understand the physical and chemical characteristics and processes of
the oceans

IMPORTANGE
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
0O 1 2 3 4
01 2 3 4
0O 1 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
0O 1 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
0O 1 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
01 2 3 4
0 1 2 3 4




1. Evaluate the importance of each Haficized knowledge statement for the competent job performance of all beginning (newly
licensed/certified) Earth and Space Science teachers.

2. Evaluate the importance of each knowledge element in the context of its respective italicized knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

V. THE WATER CYCLE (cont.) . IMPORTANCE
Understand the physical and chemical characteristics and processes of
the oceans (cont.)
47.6. oceanic circulation Patterns . . . .. . . . . i i e e e 01 2 3 4
47.7. tides, waves, and CUITENTS . . . . .« o o it it it et e e e 1 2 3 4
47.8. nearshore waters including estuaries .. . ... .... vt i iinnans 01 2 3 4
47.9. energy and matter exchange with atmosphere . . .. ... .......... ... 01 2 3 4
48. Understand and analyze the interrelationships between the waters of the oceans and
the SOlid Earth . . .o v i it e it it et e e e e e 01 2 3 4
48.1. maps and profiles of the oceans, bays, estuaries, and shorelines ........... 01 2 3 4
48.2. erosional and depositional ProCesSes . . . ... .. ... i 01 2 3 4
48.3. sedimentation: chemical and mechanical .. ... ..... ... . .0 0 1 2 3 4
48.4. reefsand atolls . ... i i e e e i e e e e e 01 2 3 4
48.5. hydrothermal convection at mid-ocean ridges . . ............... ... . ... 01 2 3 4
48.6. importance of ocean water at plate boundaries . ............ ... ... 00, 01 2 3 4
49. Analyze the interrelationships between civilization and the oceans . ........... 01 2 3 4
49.1. ocean POlHULION . . .. . . .. e e e 01 2 3 4
49.2. beach erosion and shoreline stabilization ............... ... ... 0000, c 1 2 3 4
49.3. coastal and offshore developmentissues ........... ..., 01 2 3 4
49.4. energy from the sea: tides, waves, currents, upwellings . ............... 01 2 3 4
49.5. management of resources from theocean ............... ... ... ... 1 2 3 4
49.6. causes and effects of sea-leveichanges . ... ............ ... . ... 01 2 3 4
F. lce
50. Understand the processes that form and transform ice on the Earth . .......... 01 2 3 4
50.1. glaciers, ice caps, and permafrost .. ... ... ... . . . oo c 1 2 3 4
50.2. formation and movement of bodies ofice . . ... ....... ... .. L o o000, c 1 2 3 4
50.3. changes in climate, sea level, and history of ice advances and retreats ....... 1 2 3 4
50.4. erosional and depositional ProCESSES . . . . . v v vt vttt i i e 01 2 3 4
; 51. Understand the interrelationships between civilizations snd the cryospheres (ice} 01 2 3 4
é 51.1. development on permafrost (e.g., Alaskan pipeline) .................... 01 2 3 4
51.2., 1and bridges . . . v v v i i i i e e e e 01 2 3 4
51.3. hazards of ice (.g., iCEDEIGS) . . . v« o i i it i i e e e s c 1 2 3 4
B1.4. §CE @S ATEBSOUICE . v v v s v o v st vt bt sttt st ottt oo nnn e 01 2 3 4
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V. THE WATER CYCLE (cont.)

52. Overall evaluation of the importance of The Water Cycle

53. How well do the statements in section V cover the important aspects of The Water Cycle?

1 2 3 4 5 .
Very Poorly Poorly Adequately Well Very Well

What important aspects, if any, are not covered?

IMPORTANCE

0

1

VI. THE EARTH IN SPACE
A. Earth-Moon-Sun

54, Understand the consequences of the Earth’s characteristics and motions

54.1. shape and size (e.g., latitude, longitude)

54.2. rotation (e.g., length of day, time zones)

54.3. revolution (e.g., length of year)

54.4. tilt (e.g., seasons)
54.5. albedo, heat budget

55. Analyze the relationships between the Earth, Moon, and Sun
55.1. phases of the Moon
55.2. tides
55.3. eclipses

B. Solar System

56. Characterize and relate the components of the solar system in terms of composition,
size, motions, and history

56.1. origin of the solar system

56.2. the Sun: structure, composition, and features

56.3. laws of planetary motion

......................................

56.4. planets and natural satellites

56.5. surface and history of nearby bodies (e.g., Moon, Mars, Venus)
56.6. meteoroids, asteroids, and comets

56.7. ancient astronomy
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1. Evaluate the importance of each italicized knowledge staternent for the competent job performance of all beginning (newly

licensed/certified) Earth and Space Science teachers.

2. Evaluate the importance of each knowledge element in the context of its respective ifalicized knowledge statement.

CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR JUDGMENT FOR EACH STATEMENT AND ELEMENT

Ofnoin:ontlce Oflitﬁei:wtance Moderamlfi:wm Imp:tmt Veryll:ponant
VI. THE EARTH iIN SPACE (cont.) IMPORTANCE
C. Stars

57. Understand the characteristics of stars and the processes that occur within them . . o 1 4
57.1. properties of stars (e.g., mass, spectral class, magnitude) . ... ............ o 1 4
57.2. relative distances and velocities {e.g., parallax, Doppler shift) ............. o 1 4

57.3. stages. in the life cycles of stars {(e.g., nebula, main sequence, giants, dwarfs,
black holes) . . . . . i i e e e e e e e e o1 2 3 4
B7.4. H-Rdiagram .. ... . i ittt it i e e e e e e e e e e e e 01 2 3 4
58. Urderstand the interrelationships between civilization and astronomical obfects 0O 1 2 3 4
58.1. constellations and starcharts . . ... ... ... ... .. .. . . . . e o1 2 3 4
58.2. space exXploration . . .. .. ... e e et e e e o1 2 3 4
58.3. planetariums .. ... .. .. ... e e e e 01 2 3 4

D. Galaxies and the Universe

59. Understand the structure of the Milky Way and other galaxies . .............. o1 2 3 4
59.1. multiple star systems (e.g., binaries, clusters) ... ..................... 0O 1 2 3 4
569.2. characteristics of galaxies ... ... .. ... .. . i e e e e 0O 1 2 3 4
59.3. relative distances and motions of objects in the universe ................ 01 2 3 4
Lo I S« ¥ T V- 1 - 01 2 3 4
59.5. structure of the uiiverse {e.g., curvature, gravitational/time relationship) . ... .. 0O 1 2 3 4
59.6. hypotheses of the origin and evolution of the universe .. ................ 01 2 3 4
60. Overall evaluation of the importance of The EarthinSpace ................. 01 2 3 4

61. How well do the statements in section VI cover the important aspects of The Earth in Space?

1 2 3 4 5
Very Poorly Poorly Adequately Well Very Well

What important aspects, if any, are not covered?
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PART II - RECOMMENDATIONS FOR TEST CONTENT

Listed below are six broad topics that may be covered on the new licensing examination for Earth and Space Science. If the
examination contained 100 questions, how many questions should be included from each topic? If you feel a category should
not be included in the exam, put 0 in the space provided. Make sure your responses sum to 100.

62.

63.

64.

66.

67.

TOPICS NUMBER OF TEST QUESTIONS
(out of 100)

BASIC SCIENTIFIC PRINCIPLES
TECTONICS

THE ROCK CYCLE

HISTORY OF THE EARTH

THE WATER CYCLE

THE EARTH IN SPACE

TOTAL 100 ;
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PART III - BACKGROUND INFORMATION

The information that you provide in this section is completely confidential and will be used for research purposes only.

Please answer the questions by circling the number that most closely describes you or your professional activities.

otherwise indicated, please circle only one response for each question.

*

68. Where do you work?

1. Alabama
2. Alaska

3. Arizona

4. Arkansas
5. California
6. Colorado
7. Connecticut
8. Delaware
9. District of

Columbia

10. Florida
11. Georgia
12. Hawaii
13. Idaho
14. Illinois
15. Indiana
16. Iowa
17. Kansas

69. What is your age?

Under 25
25-34
35-44 -
45-54
55-64
Over 64

S S M

70. What is your sex?

1. Female
2. Male

71. Which of the following best describes the area in which you work?

1. Urban
2.  Suburban
3. Rural

Earth Science may also be referred to as Earth and Space Science or Geoscience and includes Astronomy, Geology,

Meteorology, and Oceanography.

18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.

-

V.

-

31.
32.
33.
34.
35.

Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
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36.
37..

~

J290.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Unless



325 RIS
PN LA WD

N N

o p W

Nk W=

b~

oA W

72. How do you describe yourself?

Native American, American Indian, or Alaskan Native

Asian American, Asian, Native Hawaiian, or Pacific Islander

African American or Black

Mexican American or Chicano

Puerto Rican

Latin A merican, South American, Central American, or other Hispanic
White

Other (please specify)

73. Which of the following best describes your current employment status?

Teacher
Principal or assistant principal
School-level administrator
District-level administrator
State-level administrator
College facuity

Other (please specify)

4
74. Which of the following best describes your highest academic attainment?

Less than a bachelor’s
Bachelor’s

Bachelor’s + additional credits
Master’s

Master’s + additional credits
Doctorate

75. In which of the following subject areas is your highest academic degree?

Earth Science

Life Science/Biology
Physical Science
Mathematics
Administration
Mathematics and/or Science Education
Other (please specify)

76. What do you consider to be your content area of expertise within Earth Science?

Astronomy

Geology

Meteorology
Oceanography

Other (please specify)

*  Earth Science may also be referred to as Earth and Space Science or Gevscience and includes Astronomy, Geology,
Meteorology, and Oceanography.
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77. How many college- or graduate-level courses in Earth Science have you completed?

WV AW N -
—_ - -0
1]

O AW

78. Are you certified to teach Earth Science?

1. Yes (respond to question #79)
2. No (proceed to question #80)

79. What is the title of your certification or endorsement?

Comprehensive Science (7 - 12) or (9 - 12)

1.

2. Earth Science

3. General Science

4. Other (please specify)

80. How many years have you taught Earth Science?

1. Never taught Earth Science
2. Less than a year

3. 1 -3 years

4, 4 -6 years

5. 7- 10 years

6. 11 -15 years

7.

16 or more years

81. At what grade-levels have you taught Earth Science? (Circie all that apply)

Never taught Earth Science
6

7 I3

8

9

10

11

12

college

000N R W =

Earth Science tay also be referred to as Earth and Space Science or Geoscience and includes Astronomy, Geology,

Meteorology, and Oceanography.
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82. At what grade-levels are you currently teaching Earth Science? (Circle all that apply)

O 00Oy

83. What is the name of the Earth Science course(s) you are currently teaching? (Circle all that apply)

bl U o

84. Which of the following describes your current teaching assignment? (Circle all that apply)

SO0V NOAU A WD

Currently do not teach Earth Science

6

7

8

9

10

11

12
college

Currently do not teach Earth Science

Earth Science
General Science
Astronomy
Environmental Science
Geology
Meteorology
Oceanography

Other (please specify)

Do not teach

Life Science/Biology
Earth Science
Ecology

General Science
Marine Science
Physical Science
Physics

Chemistry

Science Education
Other (please specify)

D23

9

carth Science may also be referred to as Earth and Space Science or Geoscience and includes Astronomy, Geology,
Meteorology, and Oceanography.

6




85. To which of the foilowing organijzations do you belong? (Circle all that apply)

1. American Association of Physics Teachers

2. American Association for the Advancement of Science
3. American Astronomical Society

4. American Chemical Society

5. American Federation of Teachers

6. American Meteorological Society

7. Association of Astronomy Educators

8. National Association of Biology Teachers

9. National Association of Geology Teachers

10. National Association for Research in Science Teaching
11. National Earth Science Teachers Association

12. National Marine Educators Association

13. National Science Supervisors Association

14. National Science Teachers Association

15. National Association for Science, Technology, and Society
16. National Education Association

17. Other (please specify)

THANK YOU FOR COMPLETING THIS INVENTORY.
PLEASE RETURN IT WITHIN 10 DAYS USING THE ENCLOSED ENVELOPE.

*  Earth Science may also be referred to as Earth and Space Science or Geoscience and includes Astronomy, Geology,
Meteorology, and Oceanography.
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Survey Cover Letter
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May 20, 1993

Dear Colleague:

Educational Testing Service (ETS) is asking you, as an active Earth and Space Science
professional, to participate in the development of a new licensure/certification assessment for Earth and
Space Science teachers. ETS is developing a new series of teacher licensure/certification tests, The Praxis
Series: Professional Assessments for Beginning Teachers™. These assessments include a set of Subject
Assessments which measure subject matter knowledge and, where appropriate, knowledge about teaching
that subject. One of these Subject Assessments is being developed for teacher candidates seeking
licensure/certification specifically in Earth and Space Science. I am asking for your help as we develop the
Subject Assessment in Earth and Space Science.

As part of the developmental process of the Subject Assessment in Earth and Space Science, ETS
has worked closely with teachers, college faculty, and school administrators to identify potentially
important knowledge areas. The enclosed inventory has been developed as a way to obtain your judgments
of the importance of these knowledge areas for beginning (newly licensed/certified) Earth and Space
Science teachers. The information obtained from these inventories will be used to guide the design and
content of the Subject Assessment in Earth and Space Science.

This inventory is being mailed to approximately 1,000 professionals in the specialty area of Earth
and Space Science. Its value is directly related to the number of individuals who return their inventories.
Because you represent a large number of professionals, your judgments are very important. Your responses
will be kept in strict confidence. The inventory asks for some background information about you; this is
solely for purposes of describing the group of respondents. A field test with Earth and Space Science
teachers indicated that, on average, only 60 minutes were required to complete the inventory.

The results of this study are expected to be widely disscminated and should be very useful to the
profession. A postage-paid envelope is enclosed for the return of your completed inventory. Thank you
for your participation in this very important project.

Sincerely,

Richard Tannenbaum, Ph.D.
Research Scientist

Enclosures

E3
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Respondent Demographics
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PAFullToxt Provided by ERIC

Number Percent
GEOGRAPHIC REGION
Northeast 89 29.2
Central 82 26.9
Southern 63 20.7
Far West 71 23.3
Total 305
AGE (years)
Under 25 1 0.3
25 - 34 38 12.5
35 -44 100 32.9
45 - 54 122 40.1
55 - 64 34 11.2
Over 64 9 3.0
Total 304
SEX
Female 82 27.0
Male 222 73.0
Total 304
SCHOOGL SETTING
Urban 95 31.9
Suburban 102 34.2
Rural 101 33.9
Total 298
RACE/ETHNICITY
Native American, American indian, or Alaskan Native 6 2.0
Asian American, Asian, Native Hawaiian, or Pacific Isiander 6 2.0
African American or Black 6 2.0
Mexican American or Chicano 2 0.7
Puerto Rican 0 0.0

F3
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Aruitoxt provided by Eic:

Number

Percent

ERIC

Latin American, South America, Central American, or other Hispanic 4
White 264
Other 11

Total 299

CURRENT EMPLOYMENT STATUS
Teacher

Principal or assistant principal
School-level administrator
District-level administrator
State-level administrator

College faculty

Other

Total

HIGHEST EDUCATIONAL ATTAINMENT
Less than Bachelor’s

Bachelor’s

Rachelor’s + Credits

Master's

Master’'s + Credits

Doctorate

Total

SUBJECT AREA

Earth Science

Life Science/Biology

Physical Science

Mathematics

Administration

Mathematics and/or Science Education
Other

Total

181

19
84
11
297

50
28
132
91
303

121
556
16

15
23
46
281

F4

1.3
88.3
3.7

60.9
0.3
0.3
0.0
6.4

28.3
3.7

0.0
0.7
16.5
9.2
43.6
30.0

43.1

19.6
5.7
1.8
5.3
8.2

16.4




Number Percent
AREA OF EXPERTISE
Astronomy 29 11.3
Geology 168 65.4
Meteorology 17 6.6
Oceanography 16 6.2
Other 27 10.5
Total 257
EARTH SCIENCE COURSES COMPLETED
0 19 6.4
1-3 33 13.1
4-6 32 10.8
7-9 / 26 8.8
10 or more 180 60.6
Total .297
CERTIFIED IN EARTH SCIENCE
Yes 182 61.9
No 112 38.1
Totai 294
CERTIFICATION TITLE
Comprehensive Science 49 29.2
Earth Science 62 36.9
General Science 27 16.1
Other 30 17.8
Total 168
TEACHING EXPERIENCE (years)
Never taught 11 3.7
Less than 1 5 1.7
1-3 34 11.6
4-6 46 16.5

F5
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Number Percent

7-10 44 14.9

11-15 43 14.5

16 or more 113 38.2
Total 296

GRADE LEVELS TAUGHT '

Never taught Earth Science 10 1.6
6 9 1.4
7 ' 29 4.6
8 65 10.3
9 153 24.2
10 75 11.9
1 92 14.6
12 88 13.9
College 111 17.6

Total 632 100.0

GRADES CURRENTLY TEACHING '

Currently do not teach Earth Science 39 8.2
6 2 0.4
7 9 1.9
8 23 4.8
9 118 24.7
10 57 11.9
11 69 145
12 69 14.5
College 91 19.1

Total 477 100.0

COURSES CURRENTLY TEACHING '’

Currentiy do not teach Earth Science 29 6.5

Earth Science 164 36.9

1 Multiple responses are permitted.

F6
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Number Percent

General Science 14 3.1
Astronomy 24 5.4
Environmental Science 29 6.5
Geology 75 16.8
Meteorology 17 3.8
Oceanography 35 7.9
Other 58 13.0

Total 445 100.0
CURRENT TEACHING ASSIGNMENT '
Do not teach 18 3.4
Life Science/Biology 62 11.9
Earth Science 237 45.3
Ecology 9 1.7
General Science 21 4.0
Marine Science 17 3.3
Physical Science 39 7.5
Physics 23 4.4
Chemistry 29 5.5
Science Education 8 1.5
Other 60 11.6

Total 523 100.0
MEMBERSHIP IN ORGANIZATIONS '
American Association of Physics Teachers 5 0.9
American Association for the Advancement of Science 30 5.7
American Astronomical Society 3 0.6
American Chemical Society 12 2.3
American Federation of Teachers 18 3.4
American Meteorological Society 6 1.1
Association of Astronomy Educators 4 0.8
National Association of Biology Teachers 16 3.0

1 Multiple responses are permitted.
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Number Percent
National Association of Geology Teachers 39 7.4
National Association for Research in Science Teaching B 0.9
Nationa!l Earth Science Teachers Association 37 7.0
National Marine Educators Association 5 0.9
National Science Supervisors Association 14 2.7
National Science Teachers Association 106 20.1
National Association for Science, Technology, and Society 1 0.2
National Education Association 100 19.0
Other 126 23.9
Total 527 100.0
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Mean Importance Ratings: Teachers and Teacher Educators
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Appendix H

Mean Importance Ratings: Subgroups of Respondents
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